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LPSOHPHQWDWLRQ 7KLV LV UHIOHFWHG E\ JUHDW XQFHUWDLQW\ RQ WKH HFRQRPLFV RI &2 JHRORJLFDO VWRUDJH




&2 DQG ZDWHU FRLQMHFWLRQ K\GUDXOLF IUDFWXULQJ XVH RI KRUL]RQWDO ZHOOV HWF 7KHVH PHWKRGV DLP WR
LQFUHDVHWKHDPRXQWRILQMHFWHG&2DVZHOODVWKHUHVLGXDODQGGLVVROYHGWUDSSHG&2
+RZHYHUUHVHDUFKDERXWKRZWRLQFUHDVH&2VWRUDJHHIILFLHQF\RIWKHVHPHWKRGVLVYHU\OLPLWHG>@>@
,Q SUDFWLFDO JHRORJLFDO VWRUDJH SURMHFWV RSWLPL]DWLRQ RI ZHOO DUUDQJHPHQW DQG LQMHFWLRQSURGXFWLRQ
SODQQLQJLVDOVRQHFHVVDU\6HOHFWLRQRISDUDPHWHUVIRURSWLPL]DWLRQFDOFXODWLRQVDUHGLIILFXOWWRVHW+HQFH






(&21PRGXOH >@ LV FRPPRQO\ XVHG WR VLPXODWH &2 JHRORJLFDO VWRUDJH LQ DTXLIHUV $V WKH DYDLODEOH
YHUVLRQRI728*+GRHVQRWLQFOXGHVRXUFHFRGHWRFDOFXODWHUHVLGXDOJDVWUDSSLQJDQGWRNHHSSUHVVXUH
XQGHU PD[LPXP OLPLW LQ RXU ODERUDWRU\ ZH KDYH DGGHG DGGLWLRQDO VRXUFH WR DFFRXQW IRU UHVLGXDO JDV
WUDSSLQJDQGERUHKROHSUHVVXUHRILQMHFWLRQZHOOV:KLOHVXFKLPSOHPHQWDWLRQVHQDEOHXVWRVLPXODWH&2
JHRORJLFDOVWRUDJHXQGHUPRUHUHDOLVWLFFRQGLWLRQVDGGLWLRQDOFRPSXWDWLRQWLPHLVUHTXLUHGDQGLQVRPH











5HODWLYH SHUPHDELOLW\ ZDV UHSUHVHQWHG E\ WKH %URRNV&RUH\ PRGHO IRU JDV ZLWK FRQVWDQWV 6OU 

































:KHQ UHVHUYRLU SUHVVXUH LV OLPLWHG WR DYRLG GDPDJH WR SRUH VWUXFWXUH PDLQWDLQLQJ KLJK LQMHFWLYLW\
EHFRPHVDSUREOHP&DVH55DQG5DUHFDVHVRIWKHURWDWLQJLQMHFWLRQZKLFKPHDQVDGLDJRQDOSDLU
RIZHOOVZDVXVHG WR LQMHFW&2DOWHUQDWHO\7KHSXUSRVHZDV WRPLWLJDWHSUHVVXUHEXLOGXS ,QFDVH5
ZHOODQGZHUHXVHGILUVWIRU\HDUVDQGWKHQZHOODQGZHUHXVHGIRUDQRWKHU\HDUV,QFDVH5
DQG5&2ZDVLQMHFWHGIRU\HDUVîWLPHVDQG\HDUVîWLPHVUHVSHFWLYHO\7DEOH
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x :DWHU3URGXFWLRQ
0DQDJLQJEULQHSURGXFWLRQFDQDOVRPLWLJDWHSUHVVXUHEXLOGXSDQGHQKDQFH WKH WUDSRI&2 WKURXJK
K\VWHUHVLV RI UHODWLYHSHUPHDELOLWLHV+RZHYHU WKHSURGXFWLRQ UDWH RI EULQH VKRXOGQRW EHKLJKEHFDXVH
WUHDWPHQWRISURGXFHGEULQHEHFRPHVDQDGGLWLRQDOSUREOHP7RHQKDQFHWKHWUDSRI&2DQGUHGXFHWKH
SURGXFWLRQUDWHRIEULQHLWLVSUHIHUDEOHWRKDYHPRUHZHOOVRSHUDWLQJDVLQMHFWRUVWKDQZHOOVRSHUDWLQJDV












ZKHUHοݔ୫୬ LVWKHPWKSULPDU\YDULDEOHDWQWKWLPHVWHSDQGοݔ୫ǡ୫ୟ୶୬ LVWKHPD[LPXPYDOXHRIοݔ୫୬ 


































&KDQJHV LQ WKH DPRXQWV RIPRELOH UHVLGXDO DQG GLVVROYHG&2 RYHU WLPH LQFOXGLQJ UHVXOWV RI EDVH




















WUDSSHG UDWLRYDOXHV:KLOH7UDSSHG5DWLRRIFDVH:ZDVDERXWDOORI URWDWLQJ LQMHFWLRQFDVHV
ZDV PRUH WKDQ  +RZHYHU DV WKH QXPEHU RI URWDWLQJ LQMHFWLRQV LQFUHDVHG LQMHFWHG &2 DPRXQWV






































































WKH IRUPDWLRQ ZDWHU VLPSOH VLPXODWLRQV ZHUH FDUULHG RXW XVLQJ 728*+ QXPHULFDO VLPXODWRU
LPSOHPHQWHGZLWKDGGLWLRQDOVRXUFHFRGHWRDFFRXQWIRUUHODWLYHSHUPHDELOLW\K\VWHUHVLV
5HVXOWV UHYHDOHG WKDW WKH URWDWLQJ LQMHFWLRQ LQFUHDVH WKH WUDSSHG UDWLR RI &2 )UHTXHQW LQMHFWLRQ
LQFUHDVHVWKHWRWDODPRXQWRI&2LQMHFWHGEXWLWGRHVQRWQHFHVVDULO\LQFUHDVHWKHWUDSSHGDPRXQWRI&2
,QWKHFDVHVRIEULQHSURGXFWLRQDQGLQMHFWLRQPRUH&2ZDVLQMHFWHGDQGWUDSSHGWKDQZLWKURWDWLQJ
LQMHFWLRQ7UDSSHG UDWLRZDV LPSURYHGE\ DERXW  IURPEDVH FDVH: WR3+HQFH GHVLJQRI&2
LQMHFWLRQDQGZDWHULQMHFWLRQSURGXFWLRQLVFRQILUPHGLVDQHIIHFWLYHPHWKRGWRLPSURYHVDIHW\DQGFRVWRI
&2JHRORJLFDO VWRUDJH DQG LW VKRXOGEH WDNHQ LQWRDFFRXQWZKHQRSWLPL]DWLRQ&2JHRORJLFDO VWRUDJH
SURMHFWV
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